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General methods
Reagents for synthesis were used as purchased. Argon was used as inert gas when necessary. Column chromatography was carried out using silica gel (40- TBAPF 6 (0.1 M in THF) was employed as supporting electrolyte.
Compounds 1-3 [1] , and 4 [2] were prepared following the reported procedures and showed the same characterization properties as described therein.
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Synthesis and characterization of compounds 5
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Break junction experiments
A home-built scanning tunneling microscope (STM) as described previously [3] was used. As substrates commercially available gold samples on quartz (Arrandee), and as tip a freshly cut gold wire was used. For all measurements, a bias voltage (V), of 200 mV was applied between the tip and the substrate. A linear current-to-voltage converter with two amplification stages was used to measure the current (I) in the circuit. For the measurements presented in Figure   3 and Figure 4 the experiments were performed in air, after immersing the 
Theoretical methods
We employed the DFT-based transport method described in detail in reference [4] , which is built on the quantum chemistry code TURBOMOLE 6.1 [5] . In all our calculations we used the BP86 exchange-correlation functional [6] and a split-valence basis set with polarization for all non-hydrogen atoms def-SVP [7] .
In order to construct the junction geometries, we first relaxed the molecules in the gas phase. Then, we placed the relaxed molecules between two finite clusters of 20 (or 19) gold atoms and performed a new geometry optimization in which the molecule and the four (or three) outermost gold atoms on each side were relaxed, while the other gold atoms were kept frozen. The total energies were converged to a precision of better than 10 −6 atomic units, and structure optimizations were carried out until the maximum norm of the Cartesian gradient fell below 10 −4 atomic units. Subsequently, the size of the gold clusters was extended to about 120 atoms on each side in order to describe the metalmolecule charge transfer and the energy level alignment correctly. The information obtained on the electronic structure of the junctions within DFT was then transformed into the different transport properties by using non equilibrium Green's function techniques, as described in detail in reference [4] . To overcome the well-known problems related with the HOMO-LUMO gap underestimation in DFT, we applied the DFT + Sigma method [8] as described in detail in reference [9] .
